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CYLINDER HEAD ROCKER ARM STAND
REPAIR AND PROCESS

TECHNICAL FIELD

This patent disclosure relates generally to internal combus-
tion engines and, more particularly to a remanufactured cyl-
inder head and a process for remanufacturing a cylinder head
for an 1internal combustion engine.

BACKGROUND

Internal combustion engines, such as multi-cylinder diesel
engines, typically include a crankshaft, a camshaft and a
rocker arm shait. The crankshait 1s connected with a plurality
of piston rods, which in turn are connected with a plurality of
corresponding pistons. Reciprocating movement of the pis-
tons within corresponding combustion cylinders causes rota-
tion of the crankshatt.

Generally, the crankshait 1s interconnected with the cam-
shaft via a gear set and thereby rotatably drives the camshait
during operation. The camshaift includes a plurality of cams,
with each cam being associated with an inlet valve, and an
exhaust valve or a fuel mjector valve. More particularly, the
rocker arm shaft carries a plurality of rocker arms, with each
rocker arm having a roller follower, which engages a corre-
sponding cam on the camshaft. Rotation of the camshait
causes oscillatory pivotal movement of the rocker arms about
the rocker arm shatt.

In overhead cam engines, rocker arm stands typically are
built 1into the cylinder head casting. The rocker arm shaift 1t
then secured to the stands, the rocker arms pivoting around
the stationary rocker arm shaft. Although the rocker arms
pivot through a relatively small pivoting angle about the sta-
tionary rocker arm shaftt, this pivoting may not be sutficient to
allow the formation of a hydrodynamic o1l film between the
rocker arms and the rocker arm shaft. As a result, the friction
between the rocker arms and the rocker arm shait may be
relatively high, causing increased wear or spalling between
the rocker arms and the rocker arm shaft. Additionally, the
movement ol the rocker arm shaft and rocker arms may like-
wise cause damage to the rocker arm stands themselves.
Excessive wear can cause ineificient operation of the engine,
necessitating replacement of the entire cylinder head casting.

In order to mimimize wear, various arrangements have been
proposed to increase lubrication and/or reduce {iriction
between the rocker arms and the rocker arm shaft. These
proposals are often not entirely effective, or are of relatively
high cost to facilitate. For example, 1t 1s known to oscillate a
rocker arm shaft through a small rotational angle using a rack
and pinion arrangement 1n order to change the eccentricity of
the rocker arms relative to the rocker arm shaft. The arrange-
ment disclosed 1n U.S. Pat. No. 4,718,379 to Clark provides a
roller bearing pivot assembly between the shaft and the rocker
arm. The retrofit roller bearing pivot assembly about the top
of a spacer member, which forms the rocker arm shaft, the
assembly extending along the sides of the spacer member. Of
these proposals, however, neither repairs prior damage nor
wear.

The present disclosure 1s directed to overcoming one or
more of the problems as set forth above.

SUMMARY

The disclosure describes, 1n one aspect, a remanufactured
cylinder head for an internal combustion engine. The cylinder
head, which 1s adapted to recerve a rocker arm shait to which
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2

at least one rocker arm 1s mounted, includes at least one
rocker arm stand having a channel i which an insert 1s
secured. The 1nsert has an mnner facing surface for receiving
the rocker arm shaft. The rocker arm shaft 1s disposed adja-
cent the mner facing surface, but not adjacent the rocker arm
stand.

In another aspect, the disclosure describes an internal com-
bustion engine comprising a rocker arm shaft, at least one
rocker arm mounted on the rocker arm shaft, and a cylinder
head. The cylinder head includes at least one rocker arm stand
having a channel and an insert secured within the channel.
The insert has an 1inner facing surface 1n which the rocker arm
shaft 1s received, the rocker arm shaft being disposed adjacent
the inner facing surface, but not adjacent the rocker arm stand.

In yet another aspect, the disclosure describes a process for
remanufacturing a cylinder head including a worn or dam-
aged rocker arm stand that 1s adapted to receive a rocker arm
shaft to which at least one rocker arm 1s mounted. The process
comprises the steps of machining a channel 1n a surface of the
rocker arm stand adapted to be disposed adjacent the rocker
arm shait 1n the worn or damaged cylinder head, securing an
insert into the channel, and machining the nsert to form a
remanufactured mnner facing surface adapted to recerve the
rocker arm shaftt, the rocker arm shaft being disposed adjacent
the inner facing surface, but not adjacent the rocker arm stand.

BRIEF DESCRIPTION OF THE DRAWING(S)

FIG. 1 1s an 1sometric view of a prior art cylinder head
casting including a plurality of rocker arms and a rocker arm
shaft.

FIG. 2 1s an 1sometric view of a cylinder head according to
the disclosure.

FIG. 3 1s a fragmentary, enlarged 1sometric view of a
machined rocker arm stand of the cylinder head of FIG. 2.

FIG. 4 1s an 1sometric view of an insert and the machined
rocker arm stand of FIG. 3.

FIG. 5 1s an 1sometric view of the insert and machined
rocker arm stand of FIG. 4 with the insert installed.

FIG. 6 1s an 1sometric view of a cylinder head with 1nserts
according to the disclosure.

FIG. 7 1s a cross-sectional view of the msert and machined
rocker arm stand taken along line 7-7 1n FIG. 5.

DETAILED DESCRIPTION

Turming now to FIG. 1, there 1s shown a cylinder head 10
having a plurality of upright rocker arm stands 12 that support
an elongated rocker arm shaft 14. The cylinder head 10 may
be utilized 1n an internal combustion engine 15, such as, for
example, an overhead cam engine, which 1s utilized, for
example 1n a machine. The term “machine” may refer to any
machine that performs some type ol operation associated
with an industry such as mining, construction, farming, trans-
portation, or any other industry known 1n the art.

The cylinder head 10 may be fabricated by any appropnate
method, such as casting or machining. In the illustrated
embodiment, the upright rocker arm stands 12 are cast as an
integral part of the cylinder head 10 and then machined to
provide the desired dimensions of a recessed rocker valley 16
into which the rocker arm shait 14 1s recetved.

In the illustrated embodiment, the shaft 14 1s secured to the
rocker arm stands 12 by a plurality of bolts 18 that extend
through bores 20 1n the shatt 14 and are received 1n bores 22
in the rocker arm stands 12, although the shait may alternately
be provided with a defined range of rotation. Lubricant may
be supplied to the interface between the shaft 14 and the
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rocker arm stands 12 through one or more bores 23 in the
rocker arm stands 12. Rocker arms 24 are provided along the
rocker arm shaft 14. While only a few of the rocker arms 24
are 1llustrated, rocker arms 24 are typically provided along
either side of each rocker arm stand 12.

Referring to the remainder of the drawings, this disclosure
relates to a method of remanufacturing damaged or worn
rocker arm stands 12, and the resulting remanufactured cyl-
inder head 235 and rocker arm stand 12 arrangement, and an
isert 28 for use in repairing a rocker arm stand 12 of a
cylinder head 10.

According to a disclosed method, the rocker valley 16 of
the damaged or worn rocker arm stand 12 1s machined to form
a channel 26 adapted to recerve the saddle insert 28 (see FIGS.
2-7). The saddle nsert 28 generally includes an outer facing
surface 30 contoured to follow the channel 26, and an 1nner
facing surface 32 that, when the saddle insert 28 1s disposed
within the channel 26 in the rocker arm stand 12, 1s disposed
and adapted to receive the rocker arm shaft 14.

In the 1llustrated embodiment, the saddle insert 28 addi-
tionally 1ncludes a pair of wings or tflanges 34, 36 that are
disposed along either side of the rocker arm stand 12 when the
saddle msert 28 1s disposed within the channel 26. Outer faces
377 of the tflanges 34, 36 are disposed toward the rocker arms
24, while 1nner faces 39 of the flanges 34, 36 are disposed
toward side faces 41 of the rocker arm stand 12. In an embodi-
ment of the saddle msert 28, the flanges 34, 36 are substan-
tially rectangular, although they may have an alternate shape.
An embodiment of the method may include machining the
side faces 41 of the rocker arm stand 12 to provide a comple-
mentary fit with the inner face of the flange 34, 36. In this way,
the flanges 34, 36 not only assist in positioning the saddle
insert 28, but they rebuild damaged or worn side surfaces of
the rocker arm stand 12. Further, the tlanges 34, 36 may assist
in reducing wear at the interface between the saddle insert 28
and the rocker arm stand 12 substantially adjacent the channel
26.

The side faces 41 may be disposed generally 1n a plane
substantially normal to an axis 43 extending through the rock
arm shait 14, or at an alternate angle thereto, so long as the

side faces 41 allow the saddle 1nsert 28 to slide down over the
rocker arm stand 12. The outer faces 37 of the tlanges 34, 36
will typically be disposed 1n a plane that extends substantially
normal to the axis 43, so as not to interfere with the movement
of the rocker arms 24, while the inner faces 39 of the flanges
34, 36 will generally correspond to the angle of the side faces
41 of the rocker arm stand 12.

According to the disclosed method, a retention substance,
such as a retention compound or substance 43, 1s disposed
along the outer surface 30 of the saddle msert 28 and/or the
surface of the channel 26, and the saddle insert 28 1s 1nstalled
into the channel 26 by way of press fitting or other appropriate
assembly method. The retention compound or substance 45
may be a liquid, solid or other form of retention compound or
substance, and may be cured or otherwise set.

The inner facing surface 32 of the installed saddle insert 28
1s then machined to provide an appropriate rocker valley 46
for recerving and supporting the rocker arm shaft 14. If nec-
essary, the outer faces 37 of the flanges 34, 36 may likewise be
machined to an appropriate dimension.

While the channel 26 1s 1llustrated as a rectangular struc-
ture, those of skill will appreciate that the channel 26 may be
of an alternate design, so long as the channel 26 securely
receives the saddle insert 28 when installed. Similarly, the
saddle mnsert 28 may be of an alternate design, particularly
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along 1ts outer surtace 30, so long as 1t 1s contoured to follow
the adjacent channel 26 and provide a secure fitment when
installed.

Returning to FIG. 4, the saddle insert 28 may also include
one or more openings or bores 56 for recerving a bolt 18, such
as 1s 1llustrated 1n F1G. 1. In this way, the bolt 18 would extend
through the bore 20 in the shait 14 and the bore 56 1n the
saddle insert 28, and be received 1n the bore 22 1n the rocker
arm stand 12. The saddle mnsert 28 may also include one or
more openings or bores 58 for the passage of lubricant. In the
illustrated embodiment the bore 58 aligns with the corre-
sponding bore 23 1n the rocker arm stand 12 visible 1n FIG. 3.
In this way, 1n use, lubricant 1s permitted to pass through the
bores 58, 23 to the interface between the shaft 14 and the
saddle 1nsert 28.

INDUSTRIAL APPLICABILITY

The present disclosure 1s applicable to a range of cylinder
heads, whether cast or machined. The arrangement and/or
method may be utilized, for example, 1n an overhead cam
cylinder head casting. An engine including the arrangement
may be utilized 1n a machine, be 1t a stationary or a movable
machine, such as, for example, any machine that performs
some type of operation associated with an industry such as
mining, construction, farming, transportation, or any other
industry known 1n the art.

The durability of the disclosed arrangement utilized 1n a
cast cylinder head may result in enhanced durability and wear
properties when a hardened steel saddle insert 1s utilized
inasmuch as a hardened steel rocker arm shait would then
wear against the hardened steel saddle nsert, as opposed to
the cast cylinder head.

The disclosed arrangement and/or method may be useful to
prolong the life of a machined or cast cylinder head. Accord-
ingly, the arrangement and/or method may result 1n concomi-
tant savings 1n part costs as well as labor. The arrangement
and/or method may additionally reduce scrap, thus presenting
a greener solution to engine repair.

It will be appreciated that the foregoing description pro-
vides examples of the disclosed system and technique. How-
ever, 1t 1s contemplated that other implementations of the
disclosure may differ 1in detail from the foregoing examples.
All references to the disclosure or examples thereof are
intended to reference the particular example being discussed
at that point and are not intended to 1imply any limitation as to
the scope of the disclosure more generally. All language of
distinction and disparagement with respect to certain features
1s intended to indicate a lack of preference for those features,
but not to exclude such from the scope of the disclosure
entirely unless otherwise indicated.

Recitation of ranges of values herein are merely intended to
serve as a shorthand method of referring individually to each
separate value falling within the range, unless otherwise 1indi-
cated herein, and each separate value 1s incorporated 1nto the
specification as 1t 1t were individually recited herein. All
methods described herein can be performed in any suitable
order unless otherwise indicated herein or otherwise clearly
contradicted by context.

Accordingly, this disclosure includes all modifications and
equivalents of the subject matter recited in the claims
appended hereto as permitted by applicable law. Moreover,
any combination of the above-described elements 1n all pos-
sible vanations thereof i1s encompassed by the disclosure
unless otherwise indicated herein or otherwise clearly con-
tradicted by context.
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We claim:

1. A remanufactured cylinder head for an internal combus-
tion engine, the cylinder head being adapted to receive a
rocker arm shaft to which at least one rocker arm 1s mounted,
the cylinder head comprising: at least one rocker arm stand
including at least one side face and an 1nsert secured to the
rocker arm stand, the insert including an outer facing surface,
at least one flange, and an inner facing surface for receiving
the rocker arm shaft, the rocker arm shaft being disposed
adjacent the mner facing surface, but not adjacent the rocker
arm stand, at least a portion of the outer facing surface engag-
ing the rocker arm stand, and the at least one flange disposed
toward the rocker arm.

2. The cylinder head of claim 1 further comprising at least
one of a retention substance disposed between the 1nsert and
the channel or mechanical fasteners.

3. The cylinder head of claim 1 wherein the insert includes
opposed flanges disposed along opposite ends of the nsert.

4. The cylinder head of claim 1 wherein the outer facing
surface 1s substantially rectangular, and the rocker arm stand
includes a channel that 1s substantially rectangular.

5. The cylinder head of claim 1 wherein the rocker arm
stand 1ncludes side faces disposed substantially normal to an
axis of the rocker arm shaift, and the isert includes flanges
that are positioned substantially adjacent the side faces of the
rocker arm stand.

6. The cylinder head of claim 35 further comprising a reten-
tion substance disposed between the msert and the channel.

7. An iternal combustion engine comprising:

a rocker arm shaft,

at least one rocker arm mounted on the rocker arm shatft,

and

a cylinder head including at least one rocker arm stand

including a substantially U-shaped channel and an insert
secured within the channel, the insert including an inner
facing surface that receives the rocker arm shaft, and a
substantially U-shaped outer facing surface, at least a
portion of the outer facing surface engaging the channel,
the rocker arm shait being disposed adjacent the inner
facing surface, but not adjacent the rocker arm stand.

8. The mternal combustion engine of claim 7 wherein the
channel 1s machined 1n the rocker arm stand such that the
channel 1s disposed and adapted to receive the insert.

9. The internal combustion engine of claim 7 further com-
prising a retention substance disposed between the insert and
the channel.

10. An internal combustion engine comprising;:

a rocker arm shaft,

at least one rocker arm mounted on the rocker arm shaft,

and
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a cylinder head including at least one rocker arm stand
including side faces disposed substantially normal to an
axi1s of the rocker arm shaft, and an insert secured to the
rocker arm stand, the insert including an nner facing
surface, an outer facing surface, and flanges that are
disposed along at least a portion of the side faces of the
rocker arm stand, at least a portion of the outer facing
surface engaging the rocker arm stand, the rocker arm
shaft being disposed adjacent the mner facing surface,
but not adjacent the rocker arm stand.

11. The internal combustion engine of claim 10 wherein the
rocker arm shait includes a channel, at least a portion of the
outer facing surface engaging the channel.

12. The internal combustion engine of claim 11 wherein the
outer facing surface 1s substantially U-shaped, and the chan-
nel 1s substantially U-shaped.

13. The internal combustion engine of claim 10 further
comprising a retention substance disposed between the outer
surface and the rocker arm stand.

14. The internal combustion engine of claim 10 further
comprising at least one mechanical fastener securing the
insert to the rocker arm stand.

15. A remanufactured cylinder head for an internal com-
bustion engine, the cylinder head being adapted to receive a
rocker arm shaft to which at least one rocker arm 1s mounted,
the cylinder head comprising: at least one rocker arm stand
including a U-shaped channel and an insert secured within the
channel, the insert including an inner facing surface for
receiving the rocker arm shatt, and a substantially U-shaped
outer facing surface, at least a portion of the outer facing
surface engaging the channel, the rocker arm shaft being
disposed adjacent the mner facing surface, but not adjacent
the rocker arm stand.

16. The cylinder head of claim 15 further comprising a
retention substance disposed between the insert and the chan-
nel.

17. The cylinder head of claim 15 further comprising at
least one mechanical fastener securing the nsert to the rocker
arm stand.

18. The cylinder head of claim 15 wherein the insert
includes at least one flange disposed toward the rocker arm.

19. The cylinder head of claim 18 wherein the insert
includes opposed flanges disposed along opposite ends of the
insert.

20. The cylinder head of claim 15 wherein the rocker arm
stand 1ncludes side faces disposed substantially normal to an
axis of the rocker arm shaft, and the msert includes tlanges
that are positioned substantially adjacent the side faces of the
rocker arm stand.
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